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ABSTRACT

A study comparing the aguatic insects above (Station 1) and
below {Station 2) an area of intensive agriculture was conducted
on Bluewater Creek from September, 1969 through August, 1270. There
were greater fluctuations of flow, temperature ranges and sediment
loadsg %} Station 2. §\total of gégtaxa was ¢ollected at Station 1

and é%wat Statlon 2. Epﬁ%mero p r'a was«num@zagakiyAimmumm%bamn5““:'"f

d®m$nan;wat Statlon 2. Mu@hngeazexwﬁumbers_gﬁ.Pleoeptera and ’
Colegptera were collected.at-Btatien-l-than-at-Statien~2, Peak
numbers of benthic and-drifting insects gccurred during different
months at Station 1 than at Station 2. ﬁThe ‘di fferencesbetween the
two insect communities were probably the result of changes in
characteristics of the stream caused by intensive agriculture.



INTRODUCTION

Many streams in the western United States are influenced by
irrigational activities and agricultural land-use practices. In 1962
the Montana Pish and Game Depariment began a series c¢f studies to
determine the affects of these activities and practices on Bluewater
Creek (Peters 1965, 1967 and 1971; Bianchi 1963). These studies
indicated irrigation and intensive agricultural land-use caused/{z
greater flow quctuationsfgtémpératﬁfé.mééifiéaéi;;%;aﬂd igefeased
sediment loads in the streaﬁ;".

Changes in stream flows, temperature ranges and sediment lcads
may affect communities of aquatic insects. Anderson and Lehmkuhl
(1967) found smaill increases in flow had a scouring effect and re-
sulted in increased numbers of drifting insects. Powell (1958)
reported large reductions in numbers of Ephemeroptera, Plecoptera
and Trichoptera as a result of large diurnal fluctuations and reduced
minimum flows below a power dam. Agquatic insects show temperaturs

preferences (Dodds and Hisaw 1925j Armitage~1958), thus modification

e

A

of temperatures in a stream may result iniégﬁ%f al éhanges. Increased
sediment loads may result in increased deposition of sediments.
Cordone and Kelly (1961) reviewed the literature on sediment and con-
cluded deposition of sediments could destroy populations of insects.
The present study was undertaken to compare benthic and-drifeing

insects above and below an area of irrigational activity and intensive



.
agriculture. Field collections were made from September, 1969 through

August, 1970.
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Two riffles {Stations 1 and 2} were selected for thamsaﬁ@iing -ef’

benthie-ingegis —{Figure—i)-— A-fixed Station Tor Sampling drifting”

lﬂ&&&iﬁh&%ﬁ?%ﬁ?%&bTTgﬁEd immedigeely anGVGMeaﬁhmr1ffieﬂ Chemical~arnd-
phy51cal data were collecte& at each station on each séﬁpllng“&ate,

A Beckman pocket pH meter (Model 180) was used to obtain pH readings.
Alkalinity, dissolved oxygen and total hardness were determined using
a Hach chemical kit {(Model DR-EL}. Daily flow, temperature and sedi-
ment data were obtained from the United States Geological Survey.

~Ingsedt samples were collddted monthly from September, 1969

through May, 1970 and twice monthly from June,=& through August,
1970. A minimum of 2 weeks separated consecutive sampling periods.
Benthos samples were collected with a Surber sampler having 25
meshes per 2.54 cm. Three 0.09 m? samples were collected aleong a
transect in each riffle on each sampling date. The initial transect
was established at the lower end of each riffle and succeeding trans-

ects were positioned about 0.9 m upstream from the preceding one. A

minimumm of 4 menths elapsed before an area was resampled. All samples

waere taken in water depths of 0.15 to 0.45 m.

DEgggwggmpleswwexew@ﬂiﬁéﬁféa“iﬁ”é”ﬁét”haviﬁg5é~ny&anﬁbagwizhguw

meshesfemé~imm@téf'ih'iéﬁéfh attached to a brass frame with ah opehifig ~

of 15.2 x.60.2 cm.. Twe drift semples were-collested from each station...

P
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Figure 1. Map of Bluewater Creek showing location of irrigation
canals and study stations.
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en—each §aMp ity date s One-drift-sample  fECH edch gtation was-taken

@EKiﬂgwﬁhgWdaywanémamcth§f“2fﬁmh05rs after sunsef. Drift-gampies-were
of 30 minutes. duration-and were taken midway between-the-bottom and -
surface of-the -stream.  The velocity of the water was determinesd with

a_Gurleyﬂcurrent“météf'imméaiééglyuﬁfeQiéﬁs to taking sach drift sample.

samples were preserved in the field with 10%

ikﬁ%&é&k%@&%h Insects were separated from vegetation and bottom mate-
s TE AF el A :
rials in the laboratory by the sugar flotation technique (Anderson
1959). Insects in each sample were sorted to taxon, counted, measured
volumetrically te the nearest 0.1 cc and preserved iﬁ 40% isopropyl

alcohol. Taxa measuring less than 0.1 cc per sample were recorded as

having trace {T) volumes. Nupbers..and.zolunes..of ériF#iﬁgw;nge@ts- «

were.caleulated for 50.8 m® of discharge.




DESCRIPTION OF STUDY AREA

Study Stream
Bluewater Creek flows northwesterly from its origin in the foot-
hills of the Pryor Mountains 24.2 km to its confluence with the Clarks

Fork of the Yellowstone River near Fromberg, Montana (Figure 1). Ele-

vation of the stream ranges from approximately 4%@@@%@8% near its
headwaters to about 1977 m near its mouth {Aagaard 19%69}. The stream
has an average width of about 3 m in its upper 5 km and 5 m in its
lower 19 km (Bianchi 1963}. Bottom materials in order cof decreasing
abundance are gravel, rubble and gilt in the upper portion of stream
and silt, gravel and rubble in the lower portion (Bianchi 1963).

Bluewater Creek received about 49 m’/min of water from artesian
springs and a well within its upper 6 km (Peters 1971). Flow in the
lower 18 km of stream was usually about 51 m¥/min. Flows and temper-
atures fluctuated less and sediment loads were lower in the upper 1C km
of stream than in the lower 14 km {Peters 1971}.

Grazing was the major land-use along the upper 10 km of Bluewater
Creek. Only small amounts of water were diverted for irrigation from

__ -/
this portion of the stream. Along the lower & km of stream culti-

vabtion was intensive, and large amcunts of water were diverted for
irrigation. The largest amount of water was removed approximately
10 km below the source of the stream through the COrchard Ditch. This

diteh had an initial capacity of 68 m®/min, an overall length of 10 km



[y
and was in operation from about June 1 through September 30, 19700

Small and varying amounts of water removed through the Orchard
Ditch returned to Bluewater Creek through natural drainages. TIwelve
miles below its source, the stream received irrigation waste water
from the Clarks Fork River by way of the Orchard Canal Irrigation
Project. This project had 31 km of main ditch, a capacity of 255
n3/min and was in operation from approximately April 15 through Nov-
ember 15, 197C.

Sclix and Betula ocoidentalis were abundant on streambanks along
the upper half of the stream. Common aguatic plants in the upper
portion of the stream were Berula erecta, Rorippa nas turtium-aguaticun,
Zannichellia, Chara, Vaucheria, and an unidentified moss and leafy
liverwort. Little woody vegetation occurred on streambanks along the
lower portion of the stream. C(ladophora was the only common aguatic

plant in the lower portion of the stream.

Sampling Stations
Station 1 was located approximately 6 km below the scurce of the
stream in an area of little cultivation or irrigational activity.
Station 2 was located about 24 km from the gource of the stream below
an area of intensive cultivation and irrigational activity. Both study

riffiles had similar substrates (Table 1}.
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Table 1. Composition of bottom materials in two 0.09 m? gamples from
each study riffle.

Class Size {mm) rpercent of Total Volume
Station 1 Statjion 2
Cobble
Large >50.8 20.15 15.52
Medium 38.1-50.8 17.15 23.61
Small 12.1-38.1 38.80 34.39
Febble 4.76-19.1 18,15 19.37
Graval 2.00~4.7¢ 3.5C 3.21
Sand <2.00 2.25 3.90




RESULTS

Chemical-Physical
Mean monthly maximum and mipimum temperatures were higher aF”_ﬂw~
station 1 than at Station 2 during all months of the yeéﬁi‘:“;};c;pt July,
August and September (Table 2). Temperatures ranged between 18 and
5.5 C at Station 1 and 25 and 0.0 C at Station 2.
Stream discharge was more stable at Station 1 than at Station 2

A &

{Table 3). Discharge at Station 1 ranged from a high of 56+3 m3 /min

,g@”f@}; &
during™ay to a low of 4@%@ mg/min during September. At Station 2
BE g, 7
discharge ranged from 2®2m8wm3/mln in May to %@v@mmgfmln during July.

;g ;fwf(«f/v ;@M’g
The greatest riations Ln discharge at Station 2 occurred during the

irrigation season, April through October.

Mean monthly sediment loads were always smaller at Station 1 than
::zs’of
at Station 2 (Table 3). Sediment loads at Station 1 ranged from 253

i FF

metric tons/day during May to 3«2 metric tons/day in February. At

g p o
Hi D 2 =

Station 2 they ranged from }295:0 metric tons/day in May to S8 metric
tons/day in Febyuwary. Greatest sediment loads were recorded during
april, May and June when runoff and irrigation wastewater were maximum.

Alkalinity, dissolved oxygen and pH were similar at Stations 1

and 2%“%@twgatal hardness averaged 165 ppm higher at Station 1 (Table

-

4.
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Table 2. Mean monthly maximum and minimim temperatures (C) at
gampling stations (from USGS data}.

Stations 1 2
Max. Min. Max. Min.

Date

1969
Septemberx i5.6 13.9 15.6% 13.9%*
October 1.7 11.1 7.8 6.7
Novenmnber 11.1 10.0 5.6 4.4
December 10.6 9.4 4.4 3.9

1970
January 9.4 8.3 2.8 1.7
February 10.6 10.0 6.1 5.6
March 10.6 8.3 6. 7% 5. 1%
Bpril 11.7 10.0 8.3 7.2
May 15.6 13.3 13.9% 1z2.2*
June . 17.8 14.4 17.2 13.3
July 17.8 15.0 22.8 17.8
August 17.2 15.0 20.6 16.7

;ef;;'é; P

>
* Means based on records.



Table 3. Mean monthly discharges (m®/min) and sediment loads (metric

-11-

tons/day) at sampling stations (from USGS data).

Diascharge Sediment

Stations 1 2% 1 2%
Date

1989
September 44.2 100.3 3.7 51.9
October 50.5 122.9 3.8 42.8
November 53.4 58.7 3.2 1l.4
December 51.3 51.0 4.0 7.4

1870
January 51.0 50.2 3.7 6.8
February 50.8 49.3 3.2 5.8
March 52.9 60.0 3.7 59.4
April 54.1 71.1 4.3 121.0
May 56.3 202.0 25.4 1299,3
June 52.4 i50.1 8.2 84.2
July 50.5 33.0 3.9 14.5
August 47.4 47.1 3.7 24.0
* Means based on records.
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Table 4. Maximum, minimum and mean values of 4 chemical character-
istics at sampling stations from September, 1969 through
August, 1970.

Stations 1 2
Alkalinity {as ppm CaCojl

Maximum oo, 200 250

Minimum A 107 108

Mean 176 179
Dissolved Oxygen (ppm)

Maximum 9.5 i0.5

Minimum 8.0 8.0

Mean 8.6 9.1
PH

Maximum 8.4 8.6

Minimum . 7.7 7.9

g Ca . s T

Total Hardness (as ppm CaCog)

Maximum Cos 1050 1010

Mindimum oy 850 385

Mean Chow 907 741
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Benthos

The total number of insects coll&cted’%émsfgéioé.itﬁés.548§fénd =Y
at Station 2 was—532% (Table 5). Numbers of ;nsecﬁs.cchected at
Station 1 ranged from a high of 762 in July to a low of 104 in Cctober
and at Station 2 from 884 in August to 34 in May. The total volume of
insects collected at Station 1 (26.7 cc) was approximately twice that
collected at Station 2 (13.9 cc). The volume of insects collected at
Station 1 ranged from a high of 5.0 cc in December to a low cf 0,2 ce
in October and at Station 2 from 2.4 cc in February to less than 0.1
ce in July.

Plecoptera---About 18 times more stoneflies were collected at
Station 1 (690) than at Station 2 (38). They made up 13% of total
insect numbers collected at Station 1 and 1% at Station 2. The total
volume of stoneflies collected at Station 1 (3.2 cc) was 8 times
greater than at Station 2 (0.4 cc). Volume of stoneflies congtituted
12% of the volume for all insects collected at Station 1 and 3% at
Station 2.

Four taxa of stoneflies were collected with 3 occurring at each
station. Jsoperla accounted for 94% of all stoneflies collected at
Station.l and 92% at Station 2. It made up 97% of the total volume

of stoneflies collected at Station 1 and 50% at Station 2.
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Ephemeroptera~~—A total of 1935 mayflies was collected at Station

1 and 1496 at Station 2. Mayflies made up 35 and 28% of all insects
coliescted in the upstream and downstream riffles, regpectively. The
total volume of mayflies collected in the upper riffle (5.0 c¢c) was
twice that of the lower (2.5 c¢). Mayflies accounted for about 19%
of the total insect volume collected at Station 1 and 18% at Station
2.

Five taxa of mayflies were collected. Three occurred in the
upper riffle and 5 in the lower. FEphemerella inermis, Tricorythodes
minutus and Baetie parvus accounted for 56, 3 and 40% respectively
of the total number of mayflies collected at Station 1 and 1, 55 and
42% regpectively at Station 2. These taxa made up 84, <l and 16%
regpectively of total velume of mayflies cellected at Station 1 and
<l, 60 and 40% respectively at Station 2.

Trichoptera--—A total of 740 caddisflies was collected at Station
1 and 826 at Station 2. Caddigflies represented 14% of the total
number of insects collected in the upper riffle and 16% in the lower.
The total volume of caddisflies collected was 6.7 cc at Station 1 and
4,1 cc at Station 2. Caddisflies constituted 25 and 29% of the total
volume for all insects ccllected at Stations 1 and 2, respectively.

All 4 taxa of caddisflies collected occurred at Station 1 and 3
were found at Station 2. Hydropeyche and Ochrotrichia made up 70 and

23% respectively of all caddisfiies collected in the upper riffle and



_..20..
95 and 4% respectively in the lower. Hydropsyche made up 97 and 100%
of total volume of caddisflies collected at Stations 1 and 2, respec-
tively.

Coleoptera---Bbout 12.5 times more beetles were collected at
Station 1 (765) than at Station 2 (40). They represented 14% of all
insects collected at Station 1 and 1% at Station 2. Each taxon of
beetles had less than 0.1 cc volume in each sample.

Both taxa of beetles collected cccurred in the upper riffle and
1 in the lower. Nearly 100% of the beetles collected at both stations
were Optioservus ovalis.

Diptera---Almost 2.5 times fewer Diptera were collected in the
upper riffle (1060} than in the lower {(2572}. They accounted for 19%
of all insects collected at Station 1 and 48% at Station 2. However,
the volume of Diptera collected at Station 1 (1l1.8 cc) was about 2.5
times that collected at Station 2 (4.7 cc). The volume of Diptera
constituted 44 and 34% of the total volume of all insects collected in
the upper and lower riffles, respectively.

All 12 taxa of Diptera collected occurred at Station 1 and 9 taxa
occurred at Station 2. Chirponomidae made up 73 and B8% of the total
number of Diptera collected in the upper and lower riffles, respec-
tively. ZTZpula and Hexatoma accounted for 70 and 30% respectively of
the total volume of Diptera collected in the upper riffle and <1 and

94% respectively in the lower.
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Odonata-~-No Odonata were collected at Station 1, but 15 Ophio-
gomphus with a volume of 2.2 cc were collected at Station 2. They
accounted for less than 1% of the total number of insects collected at
Station 2 and 16% of the total volume.

Unidentified pupae-—~Totals of 292 and 336 unidentified pupae

were collected in the upper and lower riffles, respectively. They
constituted 5% of all insects collected at Station 1 and 6% at Station

2. The volume of pupae was less than 0.1 cc in every sample.

Day~Drift

A total of 242 day~-drifting insects was collected at ﬁﬁaffEn 1

and 161" at Station 2 (Table 5). Numbers coil@cted raﬁgéd from a high
of 98 durlng Aprli to a low of 1 during Octopngat Station 1 and from

59 in July to 1 1n November at Station 2,¢‘No taxon had a volume of
0.1 cc or greater in“@ny sample. ?fy

Plecoptera---About Ll timeg'more stoneflies were collected at
N

the upper station (11} thgﬁ’éﬁ\the lower (l1). They made up 5% of all

insects collected aﬁﬁsﬁétion 1 aﬁ&ﬁ}% at Station 2.

Both taxa of stoneflies collected\qgcurred at Station I and 1
taxon at Sfation 2. Isoperla constituted 93.and 100% of the number of
o '\\x..\

ston@fiies collected at Stations 1 and 2, respeé%iyely.
Ephemeroptera--~A total of 45 mayflies was collé@ged at Station

=,
i
=,

™,
1 and 52 at Station 2. They accounted for 19% of total nugpbers of

N
day-drift insects collected at Station 1 and 32% at Station 2.

S
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S
Of the 4 taxa of mavflies collected, 3 cccurred agggfation 1 and

4 at Station 2. Baetis parvus and Ephemerella inen@?g constituted

&
56 and 43% respectively of all mayflies calleote@ﬁat Station 1 and 84
7

and 1% respectively at Station 2. 4

Trichopée;a“w~Twelve and 10 cadéisfli§§'were collected at Stations
1 and 2, respeéﬁively, They made up S%jggyth@ total number of insects
collected at Station 1 and 6% at Stat.}ﬁ?z 2.

The four caddig%gy taxa collec ﬁa occurred at Station 1 and 3
were found at Station éﬁi Hydropsgghe constituted 72% of all caddis-

y i
flies collected at Station:l an§f93% at Station 2.

E

etles were collected at Station 1 and

Coleoptera--—-Seventeen

&

2 at Station 2. They accogﬁfedﬁior 7 and 1% of all insects collected

; %,
at Stations 1 and 2, respectively. ™

Y

7 ™,
Gf the 5 beetle t§§a collected, all occurred at Station 1 and

&

only 1 at Station 2. /OUptioservus ovalis “constituted 81% of the beetles

collected at Station 1 and 100% at Station 3%%

kS

Digteraw—-Aﬁ%otai of 35 Diptera was colléé@ed at Station 1 and

.4’/ ;‘\2
57 at Station 2. They accounted for 14% of all ihgsects collected at

: By
; .
Station 1 and 35% at Station 2. Xx

,

/i 5,
All of the 10 taxa of Diptera collected occurred a%xitation 1
while on;§ 3 occurred at Station 2. Chironomidae and Simufﬁym arcticum
made up 46 and 24% respectively of Diptera numbers collected §§

Station 1 and 69 and 25% respectively at Station 2.
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Unidentified pupae--~Totals of 122 and 40 unideqfified pupas were

collected at Stations 1 and 2, respectively. They;%ccountea for 50%

: rd
of total insect numbers collected at Station 1 §ﬁd 25% at Station 2.

Night-Drift jf

x:'

A total of 298 night-drifting 1nsecta?was collected at Station
1 and 555 at Statrpn 2 (Table 5). &umggxs collected at Station 1

F

ranged from a high 55,144 during Margg to a low of 4 in October. At
;

Station 2 they ranged fzom 205 in july to 2 during May, Novembery and

December. The total volume of nightudrzftlng insects collected was

3.9 cc at Station 1 and 1.2 cgfat Station 2. The greatest volume was

collected at Station 1 (0. 7 cc) durlng March and at Station 2 (0.2 cc}

during March, July and Sggtember, ‘%oiumes of less than 0.1 co were

recorded at both stathns during sevefal months.
Plecoptera-“-AZmost 35 times more stheflles were collected at

Station 1 {157) thgn at Statlon 2 (5}. Theyaaccounted for l6z of the

number of driftiﬁ% insects collected at Station%; and 1% at Station 2.

X

Stoneflies accgunted for a total volume of 1.0 cc at Station 1 and less

(S‘

than 0.1 cc at Station 2. The volume of stoneflies at Statlon 1 con-

stituted 26% of the total volume for all insects collecf&d there.

All three taxa of stoneflies collected were present atgstatlon 1
N
and 1 was at Station 2. Isoperla made up 97 and 100% of thoséxcol*

lected at Stations 1 and 2, respectively. This genus also accounted

for all volumes of stoneflies egual to or greater than 0.1 cc at bothH
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Ephemeroptera---A total of 596 mayflies was coll§éted at Station
i comparedgtc 385 at Station 2. They constitutedg?ﬁi<of all insects

collected agxgtation 1l and 69% at Station 2. ngél volumes of may-—
S £
flies colleCt@a\gz Stations 1 and 2 were 2.7 ?ﬁh 0.6 ¢c, respectively.
Mayfiies made up é@% of the total volume ofggll insects collected at
Y i

Station 1 and 50% at égation z. fg

Of 5 taxa of mayf1;é§\ccllected, %ficcurred at Station 1 and 5

ES ;5
at Station 2. Bagtis parvuéﬁgnd Eph;ﬁ%reZZa inermis accounted for 68
. 7
and 31% respectively of mayfifEEmeﬁis ccllected at Station 1 and 88
Y.

R

. S ;
and lesg than 1% respectively at{§taﬁlon 2. They constituted 52 and

s,

48% respectively of total Volumgjof mé?@lies collected at Station 1

and 83 and less than 1% respe§%ive1y at S%ayion 2.
7 N
4 5, R
Trichoptera---Totals 05535 and 52 caddisflies were collected at

™
",

Stations 1 and 2, raspect;éely Four percent ofﬁall insects collected

;

at Station 1 were caddlaflzes compared to 9% at Statlon 2. 'Total

£ X,

volumes of caddisflie%;collected were 0.2 and 0.3 cc atK%tations 1
and 2, respectively,f;Th@se volumes accounted for 5% of £§tal volume
of all insects collected at Station 1 and 25% at Station 2. “
All four taXa of caddisflies collected occurred at Statlon l and 3
. AN
ware found at_Staticn 2. Hydropsyche accounted for 79 and 94% of ali
caddisflies collected at Stations 1 and 2, respectively. Hydropsyche

and Rhyacophila acropedes each accounted for 50% of the total volume
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of caddisflies collected at Station 1 while Hydropsychegﬁéde up 100%

o
&
i

of that collected at Station 2. ?
Colécgtera———Abcut 8.5 times more beetles wg%e collected at

N

. i
Station 1 (44} than at Station 2 (5). They ﬁgée up 4% of total numbers

\ 7
taken at Station 1 and 1% at Station 2. Ngftaxon of beetles had a

volume as great as 0.l cc in any sample./

n

all of the 15 beé;le taxa collectgd occurred at Station 1 while
4 occurred at Station 2e\\0ptioserv§£ ovalis, Deroneotes griseostriatus,
Helichus striatus and Bzdassus anfnts accounted for 37, 22, 20 and 8%
x

respectively of the numbers ofzb%eties collected at Station 1 and about

Ty

61, 14, 8 and 17% respectivelygat §tation 2.

:" \

Diptera---A total of 48 Diptera was collected at Station 1 com-
pared to 63 at Station 2 They const;tutéd 5 and 11% of the total

nunber of insects coliegted at Stations 1 anakZ, respectively. All

taxa of Diptera had volumes of less than 0.1 cékgn each sample.
Fourteen taxa gf Diptera were collected withx%3 occurring at

Station 1 and 8 at Station 2. Chironomidae and Simu%@um arctioun

made up 35 and 34% regpectively of the numbers of Dipte%g collected
at Station 1 and 73 and 17% respectively at Station 2. K\

Odonatag——No dragonfly larvae were collected at Station 1‘and
only 2 Ophiégamphus having a volume of 0.2 cc were collected at Station
2. They accounted for less than 1% of all insects and 17% of all volume

collected at Station 2.
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Unideﬁ\tﬁ\fieé pupae---Totals of____;g-i@wanci 44 unidentified pupae

T -
were coliected aﬁxszgtions 1 éaﬂwz, respectively. They accounted for
-»,\_‘\ - r.,;s"“
12% of the total numbexﬁﬁfln;ght-drifﬁing insects collected at Station
o Ry

- .
1 and 8% at Statigw”?.. The totai““%a.z,glume of pupae was less than 0.1 cc

o

e, i,
at Station }&ﬁﬁd 0.1 cc at Station 2. THey. constituted 8% of the

. |
# e

total vofi;ne of night-drifting insects collected 2”&""«&1;_=§._tion 2.



DISCUSSION

Statlonf&fhad a sma;ie& range of temperatures, légg varlable
Py 22

discharge rates and ihwéf sedlment loads than Station 35 The more
limited temperature range at Station 1 was due to proximity of the
station to the artesian well and springs which supply Bluewater Creek
and the absence of irrigational activities above the station. During
most of the year the water was cooled by the air as it moved down-
stream. However, during July and August water temperatures were
greater at Station 2 than at Station 1. This resulted from warming
by the air, dewatering and addition of irrigation water from the
Orchard Canal. Discharge rates fluctuated more at Station 2 primarily
because of periodic dewatering and addition of irrigation water.

Greater sediment loads at Station 2 primarily resulted from addition

of silt laden irrigation water and increased soil erosion caused by

intensive agriculture in the area.
g Aot 2

A

The composition of the insect community at Station & differed 4

§
from that at Station 27

¥ x@wgggggmg;w5$&%&@nw% 47T

Much greater numbers of Coleoptera,

Large numbers of Ephemerella inermie were collected at Statlon 1 but v’

not at Station 2. Iricorythodes minutus occurred in small numbers at



D G
Station 1 and large numbers at Station 2. Much smaller numbers of
Diptera were collected at Station 1 than at Station 2.

Community and population dynamics differed at the two stations.

.

wg-insects-orcurred during differ-

ent months at.Station-l-thap-at-Station=2, This was in part due to

1 St
ol
ki

compositional differences between the-twc stations. Mest taxa common

to both stations reached peak densities during different months: as-

Station-l-than—at -Station-2 .
. . R " & r *’K/:I:.:'?
:%heﬁbiéfiéndifferéﬂbes fbun&'BétWéen

’(_«’_‘

S A

5

?ésuﬁézef.éﬁ§sié;i diffé%énées ;aﬁgedrﬁ;baééiﬁgiéérai activities.

The higher-temperatures at Station 2 may have been limiting to some
taxa. The higher sediment loads there may have been detrimental to
certain taxa by inflicting mechanical damage and reducing their
available habitat and food. The high discharges at Station 2 probably

caused periodic scouring of some insects there.
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